WiLL SvalL BusiNessBecomE THE
NaTION’sLEADING EMPLOYER OF
GRADUATES WITH BACHELOR’S

DEGREES IN SCIENCE AND
ENGINEERING 7

Most recipients of bachelor’s degrees in science and engineering (S&E) enter
the workforce full time after graduation: 72 percent of 1993 and 1994 bachelor’s
degree recipients held full-time jobs in 1995wo-thirds of these jobs were in
U.S. industry, with small businesses—those with fewer than 500 employees—
employing as many of these new S&E graduates as larger fiilmescemain-

ing one-third of S&E bachelor’s degree recipients were employed by educa-
tional institutions, government, and the nonprofit sector.

Comparable proportions of science baccalaureate recipients and engineering
baccalaureate recipients entered small business jobs—34 and 35 percent, re-
spectively. Engineering graduates, however, were much more likely than sci-
ence graduates to work for medium-sized to large fir{6@ percent versus

31 percent); they were less likely to work for nonprofit or educational institu-
tions (figure 1). Employment sector differences are also apparent by degree
field. For example, computer science and mathematics majors were more
likely to work for larger firms than small (46 versus 30 percent); those with
degrees in the social, life, or physisalences were more likely to work in small

firms (table 1).

WHAT RoLE DoesSvaLL BusinessPLAY IN S&E
JoB CREATION?

Several studies have highlighted the important role of small business in job
creation (Johnson and Packer 1987); as the employer of 53 percent of the
Nation’s private worforce (Oberlender 1996); and the source of about half the
country’s private gross domestic product (SBA 1997).

These data are from the 1995 National Survey of Recent C@iegkiates, a survey spon-
sored by the National Science Foundation’s Division of Science Resources Studies. For more
information about the survey’s design, implementation, and results, sE9thélational
Survey of Recent College Graduates Methodology Repdhte SESTAT Web page <<http://
sestat.nsf.gov>>.

2These are defined as firms with 500 or more employees.
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Figure 1. Employment sector of recent S&E bachelor's degree recipients in

full-time jobs as of April 1995
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NOTES: The survey included recent college graduates w ho had received their degrees betw een
July 1, 1992 and June 30, 1994. The graduates w ere asked questions regarding their
employ ment status on April 15,1995. Full-ime employ ment is defined as 35 hours per
week or more; full-ime students are ex cluded. Medium-sized to large businesses are
defined as for-profit firms with 500 or more employ ees. Small businesses are for-profit
firms with less than 500 employ ees and selfemploy ed individuals.

SOURCE: National Science Foundation/Division of Science Resources Studies, National Survey of
Recent College Graduates: 1995, special tabulations.

In 1991, firms with fewer than 500 employees accounted for 25 percent of
the jobs in high-tech industries (BLS 1994). And more recent studies indi-
cate that small business will likely lead medium to large business in future
employment growth, especially in technology-intensive industries. For in-
stance, the employment of full-time-equivalent research and development
(R&D) scientists and engineers rose almost twice as fast between 1995 and
1996 at small companies as at larger ones—18 percent versus 10 percent—
according to a 1997 national survey of R&D-performing firms (NSF 1998).
Although the same survey projected that employment would grow some-
what slower in 1997, small businesses were expected to continue to expand
their employment of R&D scientists and engineers faster than larger busi-
nesses. Another study of hiring at satherging high-technology compa-

nies found employment rising by nearly 5 percent from August 1996 to Au-
gust 1997, resulting in 118,000 net new jobs (CorpTech 1997). That study
also projected job growth over the upcoming year (1998) of nearly 9 percent
at technology companies with under 500 employees.

Many of the new technologies and industries that are very much a part of
U.S. economic growth are closely identified with small business. They also
tend to employ large numbers of scientists and engineers. (See box, “In
Which Technologies Are Small Businesses Especially Active?”) Biotechnol-

8In this study, “small” was defined as firms with fewer than 1,000 employees.
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Table 1. Employment sector of recent S&E bachelor’s degree recipients in

full-time jobs as of April 1995, by selected characteristics

Industry
Medium-sized ) Nonprofit Educational | Government
T tolarge | Small business, . o
Characteristic otal number . organization institution
busines
employed full = 5 5 5 5
time _ an- ] an- ] an- ] an- . an-
Per dard Per dard Per dard Per dard Per dard
cent cent cent cent cent
error error error error error
Total, all S&E graduates........] 442,000 351 0.80 341 073 71 041 131 0.61 12| 047
Broad field
All sciences. 349,000 311 0.90 341 088 8] 0.51 16] 0.73 12| 057
All engineering............ooceereeenas 93,000 50 1.40 3Bl 141 1] 0.28 2] 029 12| 0.76
Degree field........cuunmnrrnnieransc]
Computer and
mathematical sciences........... 54,000 46| 215 30| 1.56 2] 053 15| 1.46 71 119
Life and related sciences.......... 58,000 2711 224 38| 200 41 089 22| 1.98 10| 145
Physical and related sciences.. 17,000 30| 230 39| 267 2] 0.68 15| 1.63 15| 1.80
Social and related sciences...... 221,000 281 1.19 33| 127 111 082 141 099 13| 0.72
ENgineering.........cocceeeveieeeeens 93,000 50 1.40 3B 141 1] 028 2] 029 12| 0.76
Sex.
Male...ooverriceeiriis 251,000 38 0.95 371 079 41 038 9] 056 12| 059
Female........ccconernncinicrirnennnns 191,000 311 1.09 29| 127 11] 085 18] 1.08 1] 0.72
Race/ethniCity.......c.ruuuieuninnnsd

White, non-Hispanic. 360,000 35| 0.89 36] 082 6] 046 12] 0.64 111 054

Black, non-Hispanic.................. 25,000 34| 240 19] 250 9] 160 19] 257 20| 1.92
HiSpaniC.........ccoouvvvvereriiirineniiens 23,000 32| 285 251 183 10] 1.91 19] 243 151 1.87
Other race/ethnicity................... 33,000 401 2.67 321 253 6] 1.26 12| 267 10] 1.69
NOTES: Details may not add to totals and percents may not total to 100 because of rounding. The survey included

recent college graduates who had received their degree between July 1, 1992 and June 30, 1994. The graduates
were asked questions regarding their employment status on April 15, 1995. Full-time employment is defined as
35 hours per week or more; full-time students are excluded. Medium-sized to large businesses are defined as
for-profit firms with 500 or more employees. Small businesses are for-profit firms with less than 500 employees
and self-employed individuals.

SOURCE:  National Science Foundation/Division of Science Resources Studies, National Survey of Recent College Graduate
1995, special tabulations.

ogy and computer software are good examples of industries built around new
technologies that were often first commercialized by small bustngssall
businesses may have certain advantages over large businesses in commercial
environments characterized by fast-moving technologies and rapidly changing
consumer needs. A keen receptivity to new product ideas found outside their
own operations characterizes this efficiency (Hanson 1991). More flexible
operating procedures allow small businesses to change research directions
more quickly than larger businesses—providing yet another advantage in

“The role of small business as a commercializer of new technologies is somewhat unique to
the United States. See Mowery and Rosenberg (1993).
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today’'s marketplace (Wallsten 1998). These attributes combine to make small
business a key sector to watch as new technologies are developed, adopted,
and diffused.

IN WHIcCH TECHNOLOGY AREAS ARE SVALL

BusiNEsseE=SPECIALLY ACTIVE?

The CorpTech database of small business entities identifies each
company’s primary business activity by technology area. Itincludes many
new startups angrivate companies missed by other databases and is one
of the most current sources of information on smallyly formed compa-

nies active in high-tech fields. In theajor technology areas covered in its
database, CorpTech estimates that it includes 99 percent phoi@s
employing more than 1,000 employees, 75 percent of companies employing
250 to 1,000 employees, and 65geert of companies with fewer than 250
employees. The veion of the database used here (Rev. 12.3 1997) in-
cludes over 35,000 independently managed compariieese data are
used to identify trends since 1960 in U.S. high-tech business startups by
technology area (table 2).

More than half of all high-tech companies included in the database and
operating in 1997 were formed after 1979. (Company mergers and ac-
quisitions may affect these trend§he proportion is even higher—about

70 percent—for computer-related companies (which include both com-
puter hardware and software companies) and for biotechnology companies.

Table 2. United States high-tech business formations, by technology area

. All high- . Com- ) Electronic] Telecom-

Period 9 Auto- | Biotech- Advanced] Photonics . Other
tech . puter ) . | Software] com- | munica-

formed ) mation | nology materials| & optics .

fields hardware ponents | tions

fields ®

Total, since 1960...] 31,819 2,155 812| 3,003 1,155 9441 8,020 32021 2240| 10,198

1980-94...
1980-84...

18529 | 1,041 610 2,090 527 507 | 5,506 1524 1,375 5,349
7478 487 195 804 213 201| 2274 669 416 2,219
1985-89... 6,978 383 236 812 211 1871 2,014 577 483 2,075
1990-%4... 4,073 171 179 474 103 1191 1,218 278 476 1,055
1995-June 97........ 912 27 11 89 24 11 300 46 217 187

#Other fields are chemicals, defense-related, energy, environmental, manufacturing equipment, medical, pharmaceuticals, test
and measurement, and transportation.

NOTES: Data reflect the number of companies formed since 1960 that were sill in business as of June 1997. Company

mergers and acquisitions will tend to understate the data shown in this table.

SOURCE: CorpTech database Rev. 12.3 (Woburn, MA: Corporate Technology Information Services, Inc.), special tabulations,

July 1997.




From a technological standpoint, the 1980s were the decade of the
computer’s rapid integration into the U.S. workplace. The 1990s will
likely be known as the decade in which the computer completely revolu-
tionized the ways in which we work, learn, and play. Trends in new
company formation since 1980 reflect this revolution. According to
CorpTech’s database, about 40 percent of the new high-tech businesses
formed since 1980 were computer-related companies. Among these,
software companies accounted for the largest number.

The number of new software companies stands out not just in the computer-
related category but also when compared with all other technology fields
(figure 2). Software development and/or servicing is the primary business of
30 percent of the more than 18,000 existing high-tech companies formed
since 1980. Other technology fields that showed higher than average new
company formations in the first half of the 1990s are companies in the tele-
communications, photonics, and biotechnology fields. Lately (from 1995 to
June 1997), the relative growth in new telecommunications-related compa-
nies has eclipsed that for software companies.

Figure 2. United States high-tech business
formations, by technology area
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SOURCE: CorpTech database Rev. 12.3 (Woburn,MA:
Corporate Technology Information
Services, Inc.), special tabulations, July 1997.
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How bo SaLARIES oF RECENT GRADS EMPLOYED BY
SvaLL BusiNessCoMPAREWITH THOSEIN OTHER
S=CcTORS?

The median annual salaries paid to recent S&E baccalaureate graduates
employed by medium-sized to large firms generally exceeded those paid by
small firms® This held true for each of the major degree fields examined.
The highest paid recent graduates in small firms were those with bachelor’s
degrees in engineering; the next highest paid had degrees in computer and
mathematical sciences or the physical sciences. Graduates with the lowest
median annual salaries working in small firms were those with degrees in

life and related sciences. In medium-sized to large firms, the lowest salaries
went to those with bachelor’s degrees in the social sciences (figure 3 and
table 3).

DoesFirm Sze AFFECTTHE LIKELIHOOD THAT
S&E GrapsWiLL FIND JoBs CLoSELY RELATED TO

THEIR DEGREEHELDS?

In general, there do not appear to be significant differences by industrial em-
ployer size in the proportion of S&E grads who describe their jobs as being
closely related to their degrees (table 4). The one exception to this conclusion
is in the life sciences. Graduates with bachelor’s degrees in life and related
sciences who are working in industry are more likely to be in a job closely
related to their college training if they are employed by a small business. The
emergence and promise of new biotechnologies may have provided additional
job opportunities for these graduates.

Opportunities for employment related to S&E degree vary by sector of em-
ployment and degree field. About half (between 49 and 53 percent) of those
with degrees in engineering working in industry, in government, and at educa-
tional institutions described their jobs as closely related to their degrees. Only
about 31 percent of engineering degree recipients working in the nonprofit
sector reported working in jobs closely related to their degrees. Responses to
the question by recent graduates with bachelor’s degrees in science varied by
field, although educational institutions generally offered more opportunities
to work in jobs related to degree field (table 4).

%It is important to note that the salaries paid to scientists and engineers as a group are
heavily affected by the mix of scientists and engineers working in each sector of employment.



Figure 3. Median annual salaries paid to recent S&E bachelor's degree

recipients in full-time jobs as of April 1995
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NOTES: The survey included recent college graduates who had received their degrees between July 1, 1992
and June 30, 1994. The graduates were asked questions regarding their employment status on
April 15, 1995. Full-time employment is defined as 35 hours per week or more; full-time students are
excluded. Medium-sized to large businesses are defined as for-profit firms with 500 or more
employees. Small businesses are for-profit firms with less than 500 employees and self-employed
individuals.

SOURCE: National Science Foundation/Division of Science Resources Studies, National Survey of Recent
College Graduates: 1995, special tabulations.
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Table 4. Extent to which full-time jobs held by recent S&E

bachelor's degree recipients are related to their degrees,
by employment sector and degree field as of April 1995

Industry Non-
Degree field Medium-sized profit Edu-
to large Small | organi- | cational | Govern-
business business | zation [ institution| ment
[percentages]
Sciences
Job closely related to degree...........| 26 27 45 53 42
Job somewnhat related to degree...... 28 32 36 29 34
Job not related to degree.................] 46 41 19 18 24
Computer and mathematical sciences
Job closely related to degree...........| 59 58 70 81 49
Job somewhat related to degree...... 28 22 8 14 34
Job not related to degree................| 13 20 22 5 17
Life and related sciences
Job closely related to degree...........] 28 40 41 58 43
Job somewhat related to degree...... 33 26 29 27 37
Job not related to degree.................] 39 34 30 15 20
Physical and related sciences
Job closely related to degree...........| 41 40 9 60 47
Job somewhat related to degree...... 31 0 49 28 28
Job not related to degree................| 28 33 43 12 25
Social and related sciences
Job closely related to degree...........] 13 15 46 44 40
Job somewhat related to degree...... 33 31 38 34 34
Job not related to degree.................] 54 55 17 23 26
Engineering
Job closely related to degree...........] 53 50 31 53 49
Job somewhat related to degree...... 38 36 42 29 38
Job not related to degree.................] 10 14 27 17 13

NOTES: The survey included recent college graduates who had received their degree between
July 1, 1992 and June 30, 1994. The graduates were asked questions regarding
their employment status on April 15, 1995. Full-time employment is defined as
35 hours per week or more; full-time students are excluded. Medium-sized to large
businesses are defined as for-profit firms with 500 or more employees. Small businesses
are for-profit firms with less than 500 employees and self-employed individuals.

SOURCE: National Science Foundation/Division of Science Resources Studies, National Survey of
Recent College Graduates: 1995, special tabulations.



ARE WOMEN AND MINORITIES FINDING

EMPLOYMENT IN SvALL BusINESS?

Women with S&E bachelor’'s degrees are less likely than men to be em-
ployed by industry, both in small or medium-sized to large businesses. Women
are far more likely to work for nonprofit organizations and educational insti-
tutions—sectors where salaries are generally lower for all employees (table
1 and figure 3).

Black and Hispanic bachelor’s degree recipients were significantly less likely
to work in small businesses (19 and 25 percent, respectively) than white
graduates (36 percerft)Black and Hispanic S&E graduates were employed
by larger firms in roughly equal proportion to whites. Data on the employ-
ment of Asian S&E bachelor’s degree recipients by small business are too
sparse to allow any conclusions to be drawn.

CONCLUSION

Data presented in this report highlight the important role played by small
business as an employer of recent graduates in science and engineering. As
a group, small businesses hire as many recent S&E graduates as do larger
ones, and also as many as all other sectors of the U.S. economy combined.
Small businesses are also shown to be closely identified with many of the
technical areas considered important to future economic growth. The rapid
formation of new small companies in biotechnology, telecommunications, and
computer-related technologies since 1980 underscores this connection. As
the technology revolution gains momentum, it is likely that U.S. small busi-
nesses will continue to play an important role in the years to come as an
employer of graduates with baccalaureate degrees in science and engineer-
ing. More research is needed to better understand the S&E labor needs of
small business and the implications, if any, for the U.S. educational enter-
prise.

5These differences may reflect choices in degree field.
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